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Zeta potential is a physico-chemical parameter of 
particular importance in describing ion adsorption and double 
layer interactions between charged particles [1]. However, for 
metal oxide nanoparticles, the conversion of electrophoretic 
mobility measurements into zeta potentials is a complex 
problem. This complexity arises because of their high surface 
electrical conductivity, which is inversely proportional to the 
size of the particle [2]. 
To describe the electrochemical properties of amorphous 
silica nanoparticles, we use a basic Stern model whose 
parameters are independently adjusted by potentiometric 
titration and electrophoretic mobility measurements at high 
salinity (10-1 M NaCl) [3]. At low ionic strengths, because of 
the strong retardation and relaxation effect due to charged 
counter-ions at the silica/water interface, amplitude of the 
predicted zeta potential is significantly higher than that of the 
apparent zeta potential estimated with electrophoretic 
mobility measurements and Smoluchowski equation. 
Electrophoretic mobilities are calculated using Henry's 
electrokinetic model [4] with the predicted specific surface 
conductivities and zeta potentials. The very good agreement 
between calculated and measured electrophoretic mobilities 
confirms that the magnitude of the true zeta potential 
corresponds to the magnitude of the electrical potential 
located at the outer Helmholtz plane. Therefore, the 
assumption of the presence of a stagnant diffuse layer at the 
amorphous silica/water interface is not required. This study 
was done within the framework of the NANOMORPH 
Project (ANR-2011-NANO-008) coordinated by BRGM. 
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